Title: The production method of tea drink 



Abstract: 

After an extract of tea is enzymatically processed, alcohol is added to the processing 
liquor, and the solid and the liquid are separated. The tea drink produced by this 
method does not form any sediment even when stored for a long time. 

The present invention involves a production method of a tea drink that does not give 
rise to sediment even when stored for a long period. 

Prior well-known methods of isolating the sediment in sake involved heating the raw 
sake at around 65'C, cooling, adding kakishibu (a tannin-containing material extracted 
from unripe persimmon fruit juice) and gelatin, stirring, standing to allow the 
sediment to accumulate at the bottom of the vessel, and removing it through filtration. 
In case of producing a wine, the wine is chilled below 5*C, mixed with tartaric acid, 
and filtered to remove the sediment. 

Recently, the lea drink is under development. However, since the sediment formed 
during (he storage brings a bad effect on the quality of a tea drink, it is desirable to 
develop tea drinks which do not produce sediment. 

Till now, a tea drink has yet to be developed which can be stored without forming any 
sediment even for a long time. 

According to the method of the present invention, a tea drink that can be stored 
without forming any sediment even for a long time can be produced by adding 
alchohol to the resulting processing liquor after the enzymatic processing of an extract 
of tea, and after solid-liquid separation, removing the alcoholic component in the 
separated liquor if necessary. 

The extracts of tea used as raw materials are exemplified as the water-infusion extract, 
and concentrated or dried forms thereof, of teas such as oolong tea, jasmine tea, 
Madai tea or Japaneses lea, etc. The water-infusion extract of tea and concentrated or 
dried forms thereof are generally produced by the following process: the tea leaves 
are steeped in hot water (50-100*0 and then removed to obtain a tea liquor 
comprising the infusion extract; the tea liquor is concentrated e,g. by heating to obtain 
a concentrate of the extract, and further drying e.g. by heating, lyophilization or spray 
drying is performed to result in a dried form of the exact. 

The materials produced by the above-said methods can be used as the exact of tea, 
though generally commercial products produced by the same method are used for that 
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purpose. 



For the enzyme, a saccharifying compound enzyme composed mainly of a -amylase 
and glucoamytase (e.g. a commercial product U TV-i A(produced by Kyowa ?-f 
Jl/^Inc.) etc.), and a pectinase (e.g. commercial product sucrase M (produced by 
Sankyo Co., Ltd) etc.), among others, can be used alone or in mixture. The amount of 
the enzyme used is at least 2500U for lOOg of the solid extract of tea, and taking 
processing efficiency or price of the enjymeinto account, the optimal amount of the 
enzyme is in the range of 25000-50000QU. 

The enzymatic processing is carried out in an aqueous medium in a temperature range 
of 10-60°C, preferably 20-35°C, for a period of at least 1 hour, preferably 10-24 
hours, at pH 3-8, preferably pH 4-7. 

For the alcohol may be used alcohols for use as raw material, or distilled alcohols 
(such as spirits, whisky, and brandy), etc. The alcoholic concentration of the liquor 
after the addition of alcohol is at least 50%, preferably in the range of 45-60%. 

After the addition of alcohol, the mixture is allowed to stand at 5-35°C for at least 5 
hours, preferably 20-24 hours, before the solid and the liquid are separated. The 
solid-liquid separation is carried out by centrifugation separation (3000-10000 rpm, 
2-20 minutes), and filtration (fine filtration: by using filters having a pore size of 
around 0.5um), etc. 

If the alcoholic component in the separated liquor is desired to be removed, this can 
be done by using a spinner vacuum evaporator, etc.. Water is added to the above-said 
separated liquor or the liquid from which the alcoholic component is removed, so that 
a tea drink having an alcoholic concentration of not more than 45% is obtained. When 
necessary, sterilization may be carried out at ^O^O'C for 5-20 minutes. 

The effect of whether or not the extract of tea is enzymatically processed on the 
amount of sediment formed is studied. The experimental example is demonstrated as 
follows: 

Experimental example: 

To 1kg of an extract A-l of oolong tea (produced by Kyowa Koryo KosanfjMlrfl 
MH&j^ft)), (1) 2g of UT'lf-'f A t (240000U of a-amylase, 120000U of 
glucoamylase): (2) 2g of sucrase N (3000000 PGU of pectinase) or (3) no enzyme is 
added. After standing at 20°C for 24 hours (pH is not adjusted), 1 L of 95% alcohol is 
added. The mixture is stirred and let to stand at 20°C for 24 hours. Then the sediment 
is separated by centrifugation (7000rpm, 15 minutes) and its amount (the amount of 
the sediment formed) measured. 
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The results are as follows: 



(1) UT-f-fA 

(2) sucrose N 

(3) no enzyme 



enzyme 



the amount of the sediment formed (g) 
50 



20 



592 



The above result demonstrates that the extract of the tea as the raw material forms 
much less sediment after the enzy matte processing than without enzymatic processing. 
As a result, less sediment is discarded and most of the extract of the tea can be 
efficiently used. 

The examples are illustrated as follows: 
Example 1 

2g of 'JT+f-f A(240000U of a-amylase, 20000U of glucoamylase) was added to 
lkg of the extract A-l of oolong tea (solid content 21%), and this was allowed to 
stand at 20°C for 24 hours (pH not adjusted). Subsequently 1 L of 95% alcohol was 
added, and the mixture was stirred and allowed to stand at 20°C for 24 hours. Hie 
mixture was then separated by centrifugation (7()00rpm, 15 minutes) to obtain a clear 
liquid (with an alcoholic concentration of 48%). 

This clear liquid was diluted with water to obtain a tea drink having an alcoholic 
concentration of 5%. 

In addition, as control examples, tea drinks having an alcoholic concentration of 5% 
were formulated by the above-said method (1) without en^mafic processing, or (2) 
without enzymatic processing and without the processing of adding alcohol (20°C, 24 
hours), the other steps being the same, and alcohol was added to the final product. 

Examination of the sediment formation and tasting evaluation of the drink were 
carried out as follows: 

The drink was loaded in 180ml flasks, and sterilized at 65°C for 10 minutes. The 
flasks with said drink were stored under 5*C, room temperature and 40°C, respectively, 
and subsequently' the sediment formation in the drink was visually observed. The 
drink produced by the method of the present invention did not give rise to sediment 
even after 6 mouths of storage. 

In the controls (I) and (2), sedimentation occurred under each temperature after 3 
weeks and 7 days, respectively. In addition, the tasting evaluations were carried out 
immediately after the sterilization and after the storage of 6 months under room 
temperature. The results are shown in Table 1. 
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Table 1 



Tea drink 


Storage period 


A 


B 


Test Panel 
C D 


E 


F 


Total 


the method of 


















the present 
invention 
Control (1) 


Immediately after 


2 


3 


2 


3 


2 


2 


14 


the sterilization 


3 


3 


2 


3 


3 


2 


16 


Control (2) 




3 


3 


2 


3 


2 


2 


15 


the method of 


















the present 




3 


3 


2 


2 


3 


2 


15 


invention 


Stored for 6 months 
















Control (1) 




3 


3 


3 


3 


3 


3 


18 


Control (2) 




3 


3 


3 


3 


3 


3 


18 



Note: Evaluation %vas done using a 5-level method. And the same method was used 

for the other evaluations hereinafter. 

1-very good; 2-good; 3-normal; 4-bad; 5-very bad. 



From Table 1, it is clearly seen that the tea drink produced by the method of the 
present invention has an equal or better quality than the control tea drinks. 

Examples 2-7 

Tea drinks having an alcoholic concentration of 5% were produced by the same steps 
as Example 1, except for using the ensymes listed in Table 1 instead of 2g of l JT"*f 
4 A. The formation of sediment in the storage tinder 5°C, room temperature and 40°C 
of the drink were observed using the same method as Example I, and the results are 
shown in Table 2. 
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Example 
No. 


Enzyme 


Hie amount used (g) 


Formation of sediment 
(5°C, room temperature, 
40°C) 


2 


Sucrase N 


2 

(300000 PGU of pectinase) 


No sediment is formed 
under any temperature 
after 6 months 


3 


Sucrase N 


(120000U of a-amylase 
60000U of glucoamylase) 
(150000 PGU of pectinase) 


Same as above 






1 


Sediment is formed 


4 


Sucrase N 


(150000 PGU of pectinase) 


under each temperature 
after 5 months 


5 


U7+fVA 


1 

(120000U of cc-amylase 
60000U of glucoamylase) 


Same as above 


6 


Sucrase N 


0.5 

(75000 PGU of pectinase) 


Sediment is formed 
under each temperature 
after 1 month 


7 


UT-9VA 


0.5 

(60000U of a-amylase 
30000U of glucoamylase) 


Sediment is formed 
under each temperature 
after 5 months 



In addition, the tasting evaluation was performed on the drink obtained in Example 3 
using the same method as Example 1. Control example (2) used the same engine as 
Example 1. The results are shown in Table 3. 



Table 3 



Tea drink 


Storage period 


A 


B 


Test Panel 
C D 


E 


F 


Total 


the method of 


















the present 


Immediately after 


3 


3 


2 


3 


2 




13 


invention 


the sterilization 
















Control (2) 




3 


3 


3 


2 


3 




14 


the method of 


















the present 
invention 


Stored for <> months 


3 


2 


3 


2 


3 


2 


15 


Control (2) 




3 


3 


3 


2 


3 


3 


17 
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Examples 8-9 



Tea drinks having the alcoholic concentration of 5% were produced by the same steps 
as example 1 except that alcohol was added as shown in Table 4 in an amount 95% of 
that of Example 1 to the liquor before centrifugation and the clear liquid after 
separation, respectively. The formation of sediment in the drinks were observed as 
Example 1 , and the results show that sediments were formed after 2 months. 



Table 4 





The amount of the a« 


ided alcohol (ml) 


Total 
(ml) 


Example 


Liquor before centrifugation 


Clear liquid after 




separation 


centrifugation separation 


8 


500 


500 


1000 


9 


750 


250 


1000 



Example 10 

A tea drink having an alcoholic concentration of 5% was produced by the same steps 
as Example 1 except that the extract of oolong tea in the Example 1 was substituted 
by jasmine tea extract No. 22557 (Kyowa Koryo Kosan). The formation of sediment 
was observed as Example 1, and the results show that no sediment was formed even 
after 6 months. 

Example 11 

A clear liquid having an alcoholic concentration of 48% was produced by the same 
method as Example 1. This clear liquid was diluted with water to obtain a tea drink 
having an alcoholic concentration of 40%, The formation of sediment was observed 
as Example 1, and the results show that no sediment was formed even after 6 months. 

Example 12 

O.lg of UT+f'f A(120000U of a-amylase, 6000U of glucoamylase) and O.lg of 
sucrase N (15000 PGU of pectinase) are added to 100ml of the extract A-l of oolong 
tea (solid content: 21%). After stirring, the mixture was allowed to stand at 20°C for 
24 hours. 100ml of 95.6% alcohol was then added, and after stirring, the mixture was 
left at 20"C for 24 hours before being filtered by a membrane filter of 0.4pm. 980mi 
water was added to 20ml of the separated liquor (alcoholic content; 47.4%) to make a 
diluted liquor (alcoholic content: 0.9%) of 1 L. This diluted liquor was filtered 
through a membrane filter of 0.4um to produce a tea drink (comprising 1% of the 
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extract A-l of oolong lea (hereinafter referred to as the extract component)). 

As a control;, 100ml of the extract A-l of oolong tea was filtered through membrane 
filler. To 10ml of the separated liquor was added 990ml water to obtain a diluted 
liquor of 1 L. This diluted liquor was filtered through a 0.4pm membrane filter to 
produce a tea drink (with 1% of the extract component) (Control 1). 

In the same way as above, U Y*f<4 A and sucrase N were added to lOOml of the 
extract A-l of oolong tea. The mixture was leave at 20°C for 24 hours after stirring. 

After filtration through a membrane filter of 0.4pm, 10ml of the separated liquor was 
used to produce the tea drink (with 1% of the extract component) (Control 2) using 
the same method as Control 1. 

100ml of 95.6% alcohol was added to 100ml of the extract A-l of oolong tea, and the 
mixture was left at 20°C for 24 hours, and subsequently filtered through a membrane 
filter of 0.4pm. 20ml of the separated liquor was used to produce a tea drink (Control 
3) (containing 1% of the extract component) in the same way as the method of the 
present invention in Example 12. 

The tea drinks produced by the method of the present invention (the tea drink of the 
present invention) and the tea drinks of Controls 1 -3 were loaded into transparent 
bottles of 180ml, sealed, sterilized by heating at 65°C for 10 minutes, and then 
allowed lo stand at 5*C. The formation of sediment were visually observed and the 
results are shown in Table 5. 

Table 5 

I 2 1 2 3 4 5 6 

week weeks month months months months months months 

Tea 
drink of 

the 
present 
invention 
Control 
1 

Control 
2 

Control 
3 

Note: - indicates no sediment formation 
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+ + + + + + + + 

+ + + + + + + 

+ + + + + 



± indicates slight sediment formation 
+ indicates sediment formation 

(The following examples used the same evaluation method). 

From the table 5, it is clearly shown that the tea drink produced by the method of the 
present invention would not form any sediment even after 6 months, 
In another aspect, Tables 6 and 7 show the organoleptic evaluations of the tea drink of 
the present invention and the drinks of the control examples 1-3 immediate after the 
sterilization and after 6-month storage at 5°C. 



Table 6 The organoleptic evaluation immediately after the sterilization 





A 


B 


Test Panel 
C D 


E 


F 


total 


average 


Tea drink of the 
present invention 


3 


2 


3 


2 


3 


2 


15 


2.5 


Control 1 


3 


2 


3 


3 


3 


3 


17 


2.8 


Control 2 


3 


2 


3 


3 


3 


2 


15 


2.5 


Control 3 


3 


2 


3 


3 


3 


3 


17 


2.8 


Table 7 The organoleptic evaluation after 6 months of storage 




A 


B 


Test Panel 
C D 


E 


F 


total 


average 


Tea drink of the 
present invention 


2 


2 


3 


2 


2 


3 


14 


2,3 


Control 1 


4 


3 


4 


3 


3 


3 


20 


3.3 


Control 2 


3 


3 


4 


3 


3 


3 


19 


3.2 


Control 3 


3 


3 


4 


3 


3 


3 


19 


3.2 



Tables 6 and 7 clearly demonstrate that from the organoleptic evaluation immediately 
after the sterilization, the tea drink produced by the method of the present invention is 
found to be almost the same as the tea drinks of control examples 1-3, and the tea 
drink produced by the method of the present invention is better than those of the 
control exampl es after 6 months of storage. 

Example 13 

100ml of separated liquor produced by the same method as Example 12 was 
concentrated by a spinner vacuum evaporator (produced by the Tokyo 
Physicochemical Machine and Material Inc.), and 50ml of concentrated liquor was 
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produced (with 4.7% of alcoholic component). 

To 10ml of the concentrated liquor was added 990ml of water, resulting in 1 L of 
diluted liquor (with 0% of alcoholic component). "This diluted liquor was filtered 
through a membrane filter of 0.4pm to produce the tea drink (with 1% of extract 
component). As control examples, 100ml of 95.6% alcohol was added to 100ml of the 
extract A-i of oolong tea, and the mixture was left at 20*C for 24 hours, and then 
filtered by a membrane filter of 0.4pm. 100ml of the separated liquor was used to 
produce a tea drink (Control 3) (containing 1% of extract component and 0% of 
alcoholic component) by the same method as above. 

In the following, the sediment formation was observed using the same method as 
Example 12. and the organoleptic evaluations were carried out. The results are shown 
in Tables 8-10. 



Table 8 





1 


2 


1 


2 


3 


4 


5 


6 




week 


weeks 


month 


months 


months 


months 


months 


months 


Tea 


















drink of 


















the 


















present 


















invention 


















Control 




+ 


4- 


+ 


+ 


+ 


+ 


+ 


Control 

2 




± 


+ 


+ 


+ 


, + 


+ 


+ 


Control 
3 








± 


+ 


+ 


+ 


+ 



Note: Control examples 1 and 2 used the tea drink produced by Example 12 (the same 
hereinafter). 



Table 9 The organoleptic evaluation immediate after the sterilization 





A 


B 


Test Panel 
C D 


E 


F 


Total 


Average 


Tea drink of the 


3 


2 


3 


2 


3 


2 


15 


2.5 


present invention 


















Control 1 


3 


2 


3 


3 


3 


2 


16 


2.7 
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Control 2 3 


2 


3 


3 


3 


2 


16 


2.7 


Control 3 3 


2 


3 


3 


3 


2 


16 


2.7 


Table 10 The organoleptic evaluation after 6 months of storage 






Test Panel 






Total 


Average 


A 


B 


C 


D 


E 


F 






Tea drink of the 3 


2 


3 


2 


3 


3 


16 


2.7 


present invention 
















Control 1 4 


3 


4 


3 


3 


3 


20 


3.3 


Control 2 3 


3 


3 


3 


3 


3 


18 


3.0 


Control 3 3 


3 


4 


3 


3 


3 


19 


3.2 
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What is claimed is: 



1. A method of producing tea drink, wherein after an extract of tea is processed with a 
saccharify ing-lype compound enzyme or a pecu'nase, an alcohol is added to the 
processing liquor and the solid and the liquid are separated, and if necessary, the 
alcoholic component in the separated liquor is subsequently removed. 

2. The method according to Claim 1, wherein the extract of tea is a water infusion 
extract, and concentrated or dried forms thereof, of oolong tea, jasmine tea, Madai tea 
or Japanese tea. 

3. The method according to Claim 2, wherein the temperature of the water during 
infusion extraction is 50~100°C. 

4. The method according to Claim 1, wherein the enzyme is used in an amount of at 
least 2500U of the enzyme relative to lflOg of the solid component of the extract of 
tea. 

5. The method according to Claim 4, wherein the amount of the enzyme is 
25000-500000U. 

6. The method according to Claim 1, wherein the enzymatic processing is conducted 
in an aqueous medium at 10~-60°C and pH 4-7 for 10-24 hours. 
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